Liver, muscle and blubber tissues of seven Common dolphins (Delphinus delphis) stranded along the Algerian west coast have been analysed for six traces elements Cu, Fe, Cd, Pb, Zn and Ni. This work confirms more accurately the relations shown previously between age, sex and trace element concentrations in this species. Liver was shown to be the most important accumulating organ for Cu, Fe and Zn, and the results also indicated the importance of toxic metal transfer from mother to offspring. Significant differences between the liver, muscle and blubber were detected; except for the Ni concentrations were similar in these tissues.
network of Cetacean stranding coordinated by the Environmental Surveillance Network Laboratory of the University of Oran (LRSE).
Delphinus delphis, the most common species (n = 7) were collected based on the degree of postmortem autolysis, all carcasses had moderate signs of decomposition, following the recommendations of Jauniaux et al. (2002) [14] . No animals exhibiting advanced stages of decomposition (e.g. tissue autolysis) were included in the presented analyses.
The samples were collected post-mortem from 07 Delphinus delphis (four males and two females, one pregnant female with foetus male), shows the coastal area where the dead cetaceans were found in Figure 1 .
These animals are classified into categories (03) based on the works of Boutiba (1992) [15] ; It was observed that fore dolphins were sexually mature (two males and two females): their length ranged from 175 to 197 cm, and two males specimens was a sexually immature (length 105and 119 cm), and one foetus male (length 81, 5 cm), the foetus from this study would have been collected at early to mid-pregnancy periods ( Table 1) .
Each animal was carefully identified with a number and measured, and sex was determined according to Norris (1961) [16] .
The nutritional condition of these animals, established from visual assessment of dorsal muscles and blubber thickness, was good in most cases. No individuals could be classified as showing a poor nutritional condition, all carcasses were fresh (intact pigmentation, cloudy eyes, tern coloration of organs during dissection), some external observations have permitted to classify all these individuals as accidentally by-caught.
In addition, the blubber, muscle and liver of these invidious were systematically sampled and stored in plastic bags at −20˚C for trace elements analyses.
Metal Analyses
The concentration of Heavy metals essential (zinc (Zn), copper (Cu), iron (Fe),), and non-essential metals (lead (Pb), cadmium (Cd)) and other potential toxic elements, such as Nickel (Ni),were measured in whole soft tissues of Delphinus delphis after hot mineralization samples, following the method of Amiard et al. (1987) [17] .
Approximately 1 g of wet weight (w. wt.) was digested in 4 ml of concentrated nitric acid (Merck Suprapure) at 95˚C for 1 hour. The metal contents in acid solutions were determined by using a flame atomic absorption spectrophotometer equipped with a graphite furnace (Perkin Elmer AAnalyst-100-Version 1.10).
Detection limits were determined with blank analyses, and the quality controls were made using standard reference materials (Mussel Tissue Standard Reference Material (SRM 2976), National Institute of Standards and Technology). These standards were treated and analysed under the same conditions as the samples and results were in good agreement with the certified values.
Concentrations obtained for standard reference materials were always within the 95% confidence interval of certified values ( Table 2) .
Statistical Analysis
The data are presented as the mean ± standard error of the mean. One-way analyses of variance (ANOVA) were used to compare means of heavy metal concentrations between tissues. When ANOVA was significant (p < 
Results
In this works we will focus on heavy metals and their possible effects on marine mammals. Heavy metals are usually divided into essential (Zn, Cu, Ni, Fe) and non-essential metals (Cd, Pb). The mean, range and standard error (SE) of the studied elements for the analyses wet weight liver, blubber and muscle of the species, the (SE) is based on a number of samples corresponding to three (03) replicates of each one.
Summarized descriptive statistics of Cu, Fe, Cd, Pb, Zn and Ni concentration in muscle, blubber and liver tissues of Common dolphins (Delphinus delphis) were listed in Table 3 .
Among these tissues, liver is the most important accumulating organ for the metals to choose. Cu, Fe and Zn were significantly lowest in blubber and muscle and significantly higher in liver, but no significant difference was recorded for Ni (p < 0.05) which the concentrations ranged from 43.40 to 55.38 μg/g. However, the traces elements not essential, there concentration are ranged from 0.21 to 0.39 μg/g for Cd and 0.21 to 6.62 μg/g for Pb, no sex-related difference in Pb and Cd concentrations was observed (p < 0.05).
In general, the concentration of Cu in all organs increased with sex and maturity (p ˂ 0.05), however Zn, Pb, Ni were independent of maturity.
In the pregnant female, the concentration of Cu is significantly higher (39.63 μg/g) by contribution the other cloths, Fe are present at higher in the muscle (140.45 μg/g), pregnant females exhibited significantly higher (p < 0.05) Fe muscle concentrations compared to those in foetus.
However, the concentration of Cd is ranged from 0.21 to 0.45 μg/g, is present slightly higher; In liver the other tissues, Cd concentration were usually lower than 0.39 μg/g, except in specie (N˚: 02) is slightly higher in blubber (0.32 μg/g) in relation to the 0.30 μg/g in liver.
There were significant differences in specie (N˚: 03) one notice that the concentration of the Pb is higher by reports the other with the mean concentrations which did not exceed 6.62 μg/g in blubber, and is continuated by the species (N˚: 01; 02) with a maximum in the liver of specie (N˚: 01).
Discussion
Due to the rarity of the references in Algeria, it is difficult to compare the results obtained in this study, but can be critically evaluated with those levels recorded by Shoham-Frider et al. (2009) [18] , in the Levantine basin of the eastern Mediterranean; Lahaye et al. (2007) [19] , in French coasts and Carvalho et al. (2002) [20] , in West Atlantic.
In our study Cu, Fe, Cd, Zn concentration measured were generally lower than those reported elsewhere for blubber, muscle and liver tissues of Mediterranean dolphins, with exception of the Nickel (Ni)and lead (Pb).
In addition, significantly higher (p ˂ 0.05) the essential metals concentration were found in liver. Furthermore, concentration of Cu, Fe, Cd, Zn are close to or below the detection limited in the liver and muscle of all specimens, the liver was shown to be the most important accumulating organ for this metals, due to its role in detoxification and storage [21] - [23] .
The level of Cd is at the level of the detection limit and whenever measurable are rather constant in all the analyses tissues. Renal dysfunction has been linked to Cd concentration in liver exceeding 20 μg/g w. wet [24] .
The detectable levels of Cd (0.31 -0.45 μg/g wet weight) in levels indicating a diet predominant in fish [25] , according to the works of Boutiba (1992) [15] the food régime of D. delphis of the Algerian coasts is composed of fish and cephalopods who appear in, respectively, to the rate of 93.56% and 6.44% in the stomachs of this species. But cephalopods are known to contain for higher levels of metals than fish [26] . Pb liver levels were higher to other studies, except for three dolphins (N˚: 1; 2; 3) that showed a liver concentration a value for greater in dolphin (N˚: 3), Pb concentrations in foetus were not correlated to Pb concentrations in their mother.
It has to be noted that values ranging from 0.38 to 7 μg/gwet weight in the liver of four bottlenose dolphins, one common dolphin and one striped dolphin from the Irish Sea have been reported [3] [21] .
However, these values indicate that Pb concentrations in liver of these individuals are a lot of agreement with those gotten in the literature.
Even when only intraspecific variation is considered, Pb concentrations were highly variable among the same age class of this study, and no clear general pattern could be shown regarding to the geographical origin of stranding or the species.
Among factors affecting individual variation, diet is probably one of the most important, and most persistent contaminants are incorporated into the body of mammals via food [5] .
Most of the studies dealing with Pb in marine mammals have been carried out on soft tissues, in which Pb concentrations are often very low (less than 1 μg/gwet weight) [27] .
In order to assess pollutant transfer between parent and offspring, much higher Cu concentration has been reported in all tissues of mother dolphin.
In the present study, Cu concentrations in liver were lower than values previously published, and the significant differences of Cu were detected in pregnant females and for the foetus especially in liver, the particular higher levels encountered in the liver of foetus, points out an important transplacental transfer of this metal [28] [29]. Law et al. (1991) [21] suggested that it is possible to hypothesize a range of liver concentrations within which this regulation is active, for example, approximately 3 -30 μg/g for Cu.
Significantly higher Cu concentrations were found in pregnant female dolphins compared to non-pregnant female suggesting that Cu may be required for growth and development of the embryo [30] .
Another study suggested that these higher Cu and Zn concentrations in juveniles might relate to a biochemical requirement in newborns or a very low excretion rate of these elements by the fetus [28] .
Disruption of essential element homeostasis is a powerful mechanism of metal toxicity [31] , but conversely, essential element status also regulates the toxicity of heavy metals, intensifying the health effects in times of essential element deficiency and affording some protections where micronutrient status is adequate [32] .
Therefore, these elements are not likely to have significant toxicological impacts on the dolphin populations in this study.
The element measured at highest concentration in this study was the Nickel, were it was in the range of 42.46 -55.38 μg/g, for example, younger dolphins appear to have higher Ni level than pregnant mother.
In mammals generally, dietary nickel is poorly absorbed and relatively nontoxic [4] , but we found an order of magnitude higher range of Ni concentrations (2.36 -47.8 mg/ kg) than the reported range of 0.05 -0.49 mg/kg in striped dolphins sampled between 1977 and 1980 in Japan [4] .
Nevertheless, apart from metal body burden data, only limited information is available, especially on the related health effects.
The metal accumulation is also influenced by age, length, weight, sex and the sea area where dolphins live [7] [33] [34] , but in this work for the seven specimens examined, it has not been possible to establish a correlation between metal concentrations and length or sex, the number of specimens was rather small, and it is difficult to offer a conclusive statement that geographic location is a contributing factor to these element concentration differences in the tissues of Common dolphins.
Samples for trace measurements in cetaceans generally originate of stranding into single events, the chemical levels may not reflect sometimes those of healthy population since stranded Individuals could suffer from diseases or parasitism's and additionally exhibit a poor nutritional status [35] .
Conclusions
The present study provides new information on trace element concentrations in the tissues of common dolphins (Delphinus delphis) stranded along the Algerian west coast.
Very high Ni concentrations in the tissues of these species, on the other hand, Cu, Fe, Cd, Zn concentrations measured were generally lower than those reported elsewhere for blubber, muscle and liver tissues of Mediterranean dolphins.
Very high Cu, Fe, Cd, Zn concentrations in the liver of these marine mammals were related to be the most important accumulating organ for these metals.
Interspecific differences in the bioaccumulation, highest Cu concentration in liver, remain questionable and should be related to the physiology of this species.
Through the comparison of these results with those of other authors, besides the potential sources of variations bound to age, the sex and the food habits of the dolphins, it is clear that the liver was always the main organ to accumulate, and it is about an excretory organ of several compounds, to know if absorbed or produced in the organism, what could explain the level raised of some element toxic.
However, it has been demonstrated in this work that the Ni and Cd don't follow this behavior.
